Ten atypical strains of Staphylococcus aureus were examined and compared with previously characterized S. aureus strains. Five of the strains were sent to two hospital microbiology laboratories for identification. All of the mucoid strains were misidentified when tested by standardized coagulase, DNase, and mannitol fermentationi criteria, as well as by an automated identification method, but were accurately identified by the API system (Analytab Products, Plainview, N.Y.). These results illustrate the possibility of misidentification when reliance is placed on a few key characteristics rather than a thorough characterization of unusual Staphylococcus isolates.
In the clinical laboratory, Staphylococcus aureus is usually identified as a gram-positive, catalase-positive coccus which ferments mannitol and produces coagulase and DNase (2) . The newer identification methods, rapid or automated or both, are also based on these criteria. Staphylococci which do not fit this profile are often dismissed as nonpathogenic Staphylococcus sp. Further characterization, when warranted, may identify them as atypical S. aureus or as a coagulase-negative pathogenic Staphylococcus sp. Our laboratory has acquired or derived several mucoid strains of S. aureus from clinical sources. These strains produce an excess of a capsular material, appear mucoid or slimy on solid culture media, and lack the yellow pigmentation often strains derived by using the serum soft agar technique (1) . Strain 13 is the encapsulated Smith diffuse strain, and strain 14 is a negative control isolate of Staphylococcus epidermidis. Strains were either derived in our laboratory (Tufts Veterinary Diagnostic Laboratory) or were provided through the courtesy of Jean Lee (Channing Laboratory, Harvard Medical School, Boston, Mass.).
The ability to ferment mannitol was evaluated by two methods. The first method was a measurement of the pH of anaerobic peptone-yeast extract-mannitol broth (Scott Laboratories, Inc., Fiskeville, R.I.) inoculated with each S. aureus strain. Strains which lowered the pH from 6.5 to 5.5 or less after 4 days of anaerobic incubation were considered positive. In the second method, each strain was streaked onto mannitol salt agar plates (Scott). A yellow zone of any size surrounding the colonies after 48 h of aerobic incubation was considered a positive reaction. DNase production was also determined by two methods. In the first method, each strain was streaked onto DNase agar medium (Scott). After incubation at 35°C for 48 h, the plates were flooded with a solution of methylene blue in 3 N HCl. A zone of clearing around the colonies was considered an indication of DNase production. In the second method, J. CLIN. MICROBIOL. The definitive test for S. aureus versus other Staphylococcus species is the test for coagulase production. When identification is based solely on this phenotypic characteristic, our results show that accurate identification could depend on the plasma used for the coagulase test. We obtained more consistent results with the BBL plasma than with the Difco plasma. The major difference between these two products is the anticoagulant used. Difco plasma contains EDTA as the anticoagulant, whereas the BBL plasma contains sodium citrate. Although it is beyond the scope of this paper to determine the mechanism of this EDTA-associated effect, it should be noted that when thrombin was added to the negative coagulase tubes, it resulted in all cases in the clotting of the plasma, indicating that the clotting cascade was intact and had not been interrupted at any stage by staphylococcal proteases (6) . Also, the strains which clotted the BBL plasma but not the Difco plasma were shown to be unable to utilize citrate, suggesting that the clotting of the BBL plasma was not spontaneous due to removal of the anticoagulant by the organism.
Although not relied on as a definitive characteristic for S.
aureus identification, DNase production has a highly positive correlation with coagulase production and is often used as an indicator of pathogenicity in S. aureus. As can be seen from the data presented in blue plates appeared to be significantly less than that on the clear plates although they had been inoculated and incubated identically, suggesting that the dye may inhibit the growth of the organism. It is not surprising, then, that the production of the enzyme might also be inhibited. Although production of thermonuclease may be a more appropriate characteristic than DNase production for the identification of S. aureus, such tests are seldom performed routinely in clinical laboratories, and so it was not included for evaluation in this study. The novobiocin susceptibility of these strains, although not conclusive evidence for S. aureus on its own, was consistent with the results expected of typical S. aureus.
Many larger laboratories now use labor-saving automated identification systems such as the Vitek system. We found that this particular automated system relied disproportionately on the results of mannitol fermentation tests for final identification of the isolates, resulting in misidentification of all mannitol-negative strains tested. The only system which identified all strains accurately was the API Staph-Ident strip. This system assigns a four-digit octal code to the biochemical reactions, and identification is made from the numerical identification code corresponding to the test results. All of the mannitol-negative strains gave the same identification code and were characterized as atypical S.
aureus.
It is not the intent of this paper to endorse or condemn any particular identification method or system or to elucidate the effect of capsule production on the expression of biochemical characteristics. It is the intent of this note to bring these atypical strains to the attention of clinicians and laboratory personnel and to recommend the use of microbiological experience and sound judgement in the identification of atypical isolates rather than dependence on the expression of a single phenotypic characteristic evaluated by a single test system.
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